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确定。这改变了长期以来 C60 家族中唯有 Ih-C60 才可以获得的现状。这两个 C60
异构体表现出了优异的化学位置选择性，这使得它们成为合成新颖富勒烯基功能
材料的更好的构筑基元。通过研究#1809C60Cl8 的热裂解脱氯过程和脱氯后的碳笼














































六：一个全新的 C70 非 IPR 异构体，以其氯化物
#8064C70Cl10的形式，被分离
和表征。晶体衍射数据揭示了它确切的几何结构。其特征性的相邻五元环结构使







构，并通过 13C 核磁共振谱得到进一步的确认。#11188C72Cl4 其 为显著的特点就
是，其具有比 IPR 异构体更为稳定的碳笼。根据变温的质谱实验证据，我们发现
裸的#11188C72 碳笼在实验上是可能获得的，并在一定条件下稳定下来。这为进一


































Fullerenes are cage-shaped molecules composed of carbon atoms, which have 
attracted great attentions of chemists since their discovery in 1985. The fullerene 
science has become a strong branch of modern chemistry nowadays. The synthesis 
and characterization of new fullerene species are always the fundament of fullerene 
science, because the new fullerenes not only are vital for understanding the 
mechanism of fullerene formation, but also provide novel building blocks for 
fullerene-based materials. However, up to date, about 60 kinds of fullerenes have been 
synthesized and characterized, the amount of which is less than 1% compared with the 
number of all possible fullerene isomers. It is due to the constraint of Isolated 
Pentagon Rule, which states that the fullerenes with isolated pentagon ring are stable 
otherwise instable. In principle, the fused pentagons are anti-aromatic with severe 
local strain, resulting in the lability of fused-pentagon fullerenes. In recent decade, 
these fused-pentagon fullerenes have been stabilized in terms of endohedral 
derivatization and exohedral derivatization. In the thesis, we reported a series of novel 
fused-pentagon fullerenes, which were captured and stabilized as their chlorides 
isolated by high performance liquid chromatography. Their structures and properties 
are investigated systematically. The findings are following: 
I: In contrast with the dogma that Ih–C60 is the only isolable C60 isomer, we show 
the existence of otherwise isomers of C60, stabilized by chlorination and isolated in 
yields adequate for any typical fullerene studies. The unique pentagon–pentagon ring 
fusion featured by these isomers imparts them with interesting chemical reactivity as 
demonstrated by site-specific replacement of the exohedral Cl atoms. The successful 
synthesis of these site-differentiated compounds also portends the possibility of 
creating novel, fullerene-based functional materials. Fundamentally, by studying the 
thermal dechlorination and transformation of the chlorinated isobuckminsterfullerenes, 
promising evidence has been obtained in support of the Stone–Wales rearrangement 
for the formation of Ih–C60. 
II: Our experiments have demonstrated the existence of C56 (#913), a new entrant 
in the family of smaller fullerenes. The otherwise unstable IPR-violating C56 has been 
macroscopically stabilized by chlorination as C56Cl10, and thus provides significant 
experimental opportunities into the new world of fullerenes smaller than C60. The 
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